Platelet concentrates (PC) may be infrequently contaminated with low levels of bacteria that can cause septicemia and death in patients receiving transfusion therapy. We evaluated the efficacy of a photochemical decontamination (PCD) technique using 8-methoxypsoralen (8-MOP) and long wavelength UV light (UVA) t o inactivate bacteria in standard therapeutic PC. Twelve phylogenetically distinct pathogenic bacteria, 5 gram-positive and 7 gram-negative organisms, were seeded into PC t o a final challenge dose ranging from IO5 t o lo7 colony-forming units (CFU)/mL. Contaminated PC were treated with 8-MOP (5 pg/mL) and 5 J/cm2 of UVA, a PCD treatment regimen found t o adequately preserve in vitro platelet function. Greater than IO6 CFUlmL of all 5 gram-positive (Staphylococcus aureus, Streptococcus epidermidis, Streptococcus pyogenes, Listeria monocytogenes, and Corynebacterium minutissimum) and 2 of the gram-negative (Escherichia coliand Yersinia enterocolitica) organisms were inactivated. The remaining 5 gram-negative organisms RANSMISSION OF bacterial infections through transfusion of whole blood, packed red blood cells, and platelet concentrates is well documented.',' Although an infrequent complication, contamination of platelet concentrates with pathogenic bacteria has been persistently reported3-5 since the advent of platelet storage under room temperature conditions and extension of storage to more than 3 days. Several investigators have confirmed that pathogenic bacteria proliferate in platelet concentrates during room temperature tora age.^.^ Transfusion of contaminated platelets results in significant morbidity and m~rtality.~,'.~"~ A phylogenetically diverse group of bacteria, encompassing grampositive and gram-negative organisms, has been reported in association with platelet transfusion-related sepsis. The recent report by Muder et al" further emphasizes that platelet transfusion-related bacteremia may be under reported because of a low index of suspicion. Other factors, such as neutropenia, may determine whether patients become bacteremic after receiving a contaminated transfusion product.'x Because transfusion-induced bacterial infection can lead to significant morbidity and mortality in immunocompromized individuals, blood banks have made efforts to reduce risks. Among the measures suggested are voluntary reduction of platelet concentrate storage times and pretransfusion were more resistant, with less than 10' t o lo3.' CFU/mL inactivated under these conditions. The inactivation efficiency for this resistant group of gram-negative organisms was improved when PC were resuspended in a synthetic storage medium with reducbd plasma protein concentration (15%) and an increased 8-MOP concentration (23.4 pg/mL). Illumination with 3 J/cm2 of UVA in this system inactivated greater than IO5 CFUlrnL of 4 resistant gram-negative organisms (Salmonella choleraesuis, Enterobacter cloacae, Serratia marcescens, and Klebsiella pneumoniae) and IO'.' CFUl mL of the most resistant gram-negative organism (Pseudomonas aeruginosa). This level of PCD treatment did not adversely affect in vitro platelet function. These results demonstrate that PCD using 8-MOP (5 t o 23.4 pg/mL) effectively inactivated high levels of pathogenic bacteria in PC with adequate preservation of in vitro platelet properties. 0 1994 b y The American Society of Hematology.
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gram-staining of all platelet units." Voluntary curtailment of storage time has a significant impact on platelet concentrate inventory management, and gram-staining is limited in sensiti~ity.'~.*' Recently, the sensitivity of other detection methods, including blood product pCOz, pOz, and a universal bacteria RNA probe, were evaluated.2' However, these methods may not be sensitive to bacterial levels less than lo4 bacteridml."
Another approach to eliminate transfusion-associated sepsis is decontamination of platelet concentrates. We previously described a prototype technique for the inactivation of viruses and bacteria in human platelet concentrates" using a naturally occurring psoralen, 8-methoxypsoralen (&MOP), in conjunction with long wavelength UV (UVA) illumination. Utility of the protoype method was limited by requirements for control of ambient oxygen levels and the use of a high 8-MOP concentration (300 pg/mL). We have extended our studies with this technique to evaluate its efficacy to inactivate a broad spectrum of pathogenic bacteria in platelet concentrates using a simpler protocol using low concentrations of 8-MOP without control of ambient oxygen levels. t Salvage device denotes that sample was derived from an intraoperative autologous blood salvage device. Platelet transfusion denotes that rubinemia; GE, gastroenteritis; TSS, toxic shock syndrome; pneum, pneumonia.
PHOTOCHEMICAL TION
H, flagellar antigen.
the organism was isolated from a platelet concentrate after an episode of sepsis.
For inactivation studies, most strains were propagated on heart infusion agar (HIA) for 16 to 18 hours at 35°C. To enhance growth, both L monocytogenes and S pyogenes were grown on HIA with 5% (voVvol) sheep blood (HIA-BA). Bacterial suspensions for inoculation into platelet concentrates (PC) were prepared from bacterial cultures by spectrophotometrically standardizing the growth in phosphate-buffered saline (PBS; pH 7.2) to an of 0.9 to 1.0, which yielded an approximate concentration of 5 X lo8 colony-forming units (CFUImL) by plate count.
Inactivation ofbacteria in PC. PC (50 mL) in citrate-phosphatedextrose-adenine (CPD-A,) anticoagulant in CLX bags (Miles Inc, Cutter Biologicals, Elkhart, IN) were obtained from the AlamedaContra Costa County Medical Association Blood Bank (Oakland, CA). For the majority of inactivation studies, units were recently outdated, ranging in age from 6 to 8 days after collection, with a pH range of 6.9 to 7.5 at time of study. A subset of inactivation experiments (n = 21) were performed using freshly released PC (24 hours old). Before processing for use in bacterial inactivation experiments, a sample (1 mL) was taken from each PC unit to measure pH and test for pre-existing bacterial contamination. Contaminated units were discarded.
Inactivation kinetics for each bacterial strain were determined by diluting standardized bacteria stock suspensions 1:100 into PC to a final bacteria concentration of lo5 to lo7 CFUImL. A 0.5-mL aliquot was withdrawn for baseline bacteria quantification. Two 3-mL aliquots were withdrawn to serve as controls treated with UVA only. 8-MOP (3 mg/mL) dissolved in ethanol was diluted in the remaining contaminated PC to a final concentration of 5 pg/mL followed by a 30-minute equilibration period. A 0.5-mL aliquot of contaminated PC containing 8-MOP was withdrawn and held in the dark to serve as a dark control. The two UVA-only control PC aliquots and three 3-mL aliquots of contaminated PC containing 8-MOP were transferred to 17-cm2 Teflon bags (FL03; American Fluoroseal, Silver Spring, MD) for photochemical decontamination (PCD) treatment. These bags exhibit high UVA transmission (87%) and are compatable with platelets."
For bacteria with which a low level of inactivation was achieved (less than lo4-fold reduction) in 100% plasma with 5 pg/mL 8-MOP, an alternative PCD inactivation protocol was evaluated. PC were centrifuged (4,000g for 6 minutes at 22°C) and 85% of the supernatant plasma volume was removed and replaced with an equal volume of a synthetic medium. Sterilite 3.0 (20 mmoVL Na acetate, 2 mmol/ L glucose, 4 mmoVL KCI, 100 mmoVL NaCI, 10 mmol/L Na, citrate, 2 mmol/L MgCl', and 20 mmol/L Na2HP04-NaH2P04, pH 7.2). Sterilite 3.0 was formulated to contain 8-MOP at a final concentration of either 5 pg/mL or 23.4 pg/mL after addition to PC. 8-MOP was directly dissolved in Sterilite 3.0 without use of ethanol. After the addition of synthetic media, with or without 8-MOP, the platelet pellet was resuspended, bacteria were added as above, and handled similarly to PC suspended in 100% plasma. UVA-only control samples and dark control samples were prepared as for PC in 100% plasma.
UVA illumination device and PCD treatment. PC seeded with bacteria, with and without 8-MOP, were illuminated with UVA light using a custom device (Steritech, Concord, CA). The device contained two arrays of 8 to 10 F24T12-BL-H0 fluorescent lamps (Voltarc, Fairfield, CT) filtered through 0.5-in BK7 glass to produce 320 to 400 nm UVA light at 17 to 20 mW/cm'. UVA light intensity was measured at the sample surface with both light banks on, using a long wavelength UV meter (Model SEL033; International Light Inc, Newburyport, MA). The distance between the two light arrays was 4 in. Material to be illuminated was placed on a sheet of 0.5-in BK7 glass located halfway between the two banks of lights. The light pathlength was approximately 0.18 cm through the PC. The device was equipped with a circulating cooling unit to maintain temperature inside the samples at 22°C to 24°C. The light intensity of the device For personal use only. on August 30, 2017. by guest www.bloodjournal.org From was sufficient to use PCD treatment times ranging from 1 to 5 minutes to deliver a 1 to 5 J/cm2 W A dose.
Quantijcution of bacteria in platelet concentrates. After inactivation, samples were serially diluted (IO-fold) in PBS, and 100-pL aliquots were plated in duplicate onto either HIA or HIA-BA plates and uniformly dispersed via a sterile spreader. Plates were incubated at 35°C for I S hours, after which viable bacteria were enumerated by colony count and the average of duplicate plates determined. If the lower dilutions yielded no growth by plate counts, 1 -mL samples of the inactivated suspensions, which had been simultaneously inoculated into brain heart infusion broth (BHIB) and incubated as above, were plated and streaked onto appropriate culture media for identification. NO growth of I-mL samples in broth was considered to indicate an additional log,, of bacterial inactivation. Inactivation results were expressed as the log,, of the survival ratio (NN,)), where Nu was the number of organisms before treatment and N was the number detected in culture after PCD treatment.
Evaluation of platelet integrity. The quality of PC before and after treatment with S-MOP and UVA was evaluated with a panel of in vitro assays. These experiments were performed in parallel with the inactivation experiments but without the addition of bacteria. Random donor PC, freshly prepared by centrifugation under routine blood bank conditions and obtained less than 24 hours postphlebotomy, were used. After treatment with PCD, PC units were stored at 22°C in a metabolic cabinet on a horizontal shaker (Helmer Labs, Noblesville, IN). The duration of storage was calculated from the time of phlebotomy.
The quality of platelets suspended in autologous plasma was evaluated after treatment with S J/cmZ of UVA illumination in the presence of S pg/mL 8-MOP. Because of limited supply of freshly prepared standard PC, 3-mL PC were prepared as described in the bacterial inactivation experiments. The 3-mL PC in Teflon bags had a volume-to-surface ratio within twofold of that of 50-mL PC in standard storage bags. Each standard unit was divided into two portions. S-MOP was added to one portion to a final concentration of S pg/mL. Three-milliliter aliquots from each portion were transferred into FL03 Teflon cell culture bags (American Fluoroseal Corp, Silver Spring, MD). The 3-mL PC without 8-MOP were not illuminated and were used as paired controls for standard SO-mL PC stored under the same conditions. The 3-mL PC containing 5 pg/mL S-MOP were illuminated with S J/cmZ of UVA.
The quality of platelets resuspended in synthetic medium Sterilite 3.0 was also evaluated. For each unit of freshly prepared standard PC, two 3-mL aliquots were transferred into FL03 Teflon bags and used as standard plasma PC controls. The remaining platelets were pelleted and resuspended in Sterilite 3.0 with 15% plasma as described for bacterial inactivation studies. The final S-MOP concentration was 23.4 pg/mL. Ten 3-mL aliquots were transferred into FL03 bags. Two 3-mL PC were illuminated with 1, 2, 3, or 4 J/cm2 of UVA and two were reserved as untreated controls.
Extracellular pH of PC suspensions was measured immediately after sampling using a blood gas analyzer (CIBA Coming Diagnostics Corp, Pleasanton, CA) equilibrated at 37°C. After diluting an aliquot of the PC 1 :3 by volume with saline, the platelet and leukocyte counts were determined using an electrical impedance counter (Sysmex 600; TOA Medical Electronics CO, Los Alamitos, CA). Platelet morphology scores were determined as described by Kunicki et akZ4
Platelet aggregation was performed using a whole blood lumiaggregometer (Chrono-Log Corp, Havertown, PA). The extent of aggregation was measured in response to paired aggregating agents: 5 pglmL of collagen and 10 pnoi/L ADP. ATP release in response to I U/mL of thrombin was measured simultaneously with aggregation in the l~mi-aggregometer.~~ Secretory ATP content (nmol/lOx platelets) was determined using ATP standards at three concentrations. Aggregation agonists were purchased from Chrono-Log Corp. * For inactivation experiments in which more than two platelet concentrates were used, the number of individual PC is indicated (n) with the SD of the average log reduction. The greater than symbol indicates that the maximal number of bacteria added to the PC were inactivated and none were detectable after PCD treatment even with culture of 1 mL.
Platelet activation was determined by measuring expression of GMP-l40 (p-selectin) on the plasma membrane of platelets. GMP-140 is a unique a-granule membrane glycoprotein that is expressed only on the surface of activated plateletsz6 A mouse monoclonal antibody, CD62 (Caltag, South San Francisco, CA), specific for GMP-I40 was used to detect activated platelets in conjunction with fluorescein isothiocyanate (FITC)-conjugated goat antimouse Ig (Caltag). The fraction of platelets expressing GMP-l40 was quantified using a FACScan Analyzer (Becton Dickinson, Mountain View, CA) as described previously.22
RESULTS
Bacterial inactivation. Bacterial challenges ranged from lo5 to lo7 CW/mL of PC. None of the strains studied were significantly inactivated by 8-MOP in the absence of UVA or by UVA without 8-MOP. During the initial phase of the study, the inactivation kinetics of each organism were determined in standard PC containing 100% autologous plasma and 5 ,ug/mL 8-MOP. Under these conditions, an exposure of 5 J/cm2 of UVA inactivated greater than lo5 CFU/mL of all 5 gram-positive and 2 gram-negative organisms ( E coli and Y enterocolirica). The remaining 5 gramnegative strains were either not inactivated ( P aeruginosa and K pneumoniae) or were inactivated to a lesser degree than the highly susceptible bacteria; for example, 103.7 CFU/ mL S choleraesuis were inactivated under these PCD treatment conditions ( Table 2) .
The 12 strains appear to fall into three groups according to rates of inactivation. Four gram-positive bacteria ( S aureus, S epidermidis, S pyogenes, and L monocytogenes) demonstrated rapid inactivation rates, more than a 104-fold decrease in CFU per milliliter after 1.25 (Fig 1) . The remaining gram-positive organism (C minutissimum) and 2 of gram-negative organisms ( E coli and Y enterocolitica) exhibited slower inactivation rates and a greater than 105-fold reduction with 5 J/cmZ (Fig 2) . Five gram-negative pathogens showed very slow or negligible rates of inactivation in 100% plasma (Fig 3) .
Because 8-MOP is highly bound (91%) to plasma albumi n: ' and only free 8-MOP binds to nucleic acid, we sought to increase the concentration of free 8-MOP by reducing the plasma protein concentration to improve the inactivation of PCD-resistant pathogens. Plasma protein concentration was reduced in PC by replacing 85% of the plasma with a synthetic storage buffer, Sterilite 3.0. Using 5 pdmL 8-MOP in synthetic media with 3 J/cm2 of UVA, the level of inactivation ranged from greater than 106-fold reduction (S choleraesuis) to only a 10'.6-fold reduction ( P aeruginosa) ( Table  2) . When the level of 8-MOP was increased to 23.4 pg/mL, a greater than 10'-fold CFU/mL reduction was achieved for all the resistant bacteria except for P aeruginosa, which was reduced by 104.'-fold (Table 2) . Under the three conditions of inactivation used for these resistant organisms, the relative susceptibility to inactivation was consistent. S choleraesuis, which showed the greatest sensitivity at 5 pg/rnL 8-MOP in 100% plasma, was also the most rapidly inactivated pathogen at higher 8-MOP levels and lower protein concentration (Table 2 and Fig 4) . P aeruginosa was the most resistant organism to inactivation under all PCD conditions (Table 2 and Fig 5) .
Because the majority of bacterial inactivation experiments were performed using outdated PC, a subset of experiments 2701 with the most resistant bacteria (Kpneumoniae and P aeruginosa) were perfonned using 24-hour-old PC. Inoculation of IOz, lo3, or lo4 CFU/mL of P aeruginosa into fresh Pc (n = 11) containing 15% plasma and 85% synthetic media with 8-MOP (24.3 pg/rnL) followed by either 3 or 4 J/cm2 UVA resulted in complete inactivation. Under similar conditions, lo6 CFU/mL of K pneumoniae was inactivated in fresh PC (n = 10). In another series of experiments modeled to mimic routine blood banking procedures, lo', lo2, lo3, and lo4 CFU/mL of P aeruginosa were added to fresh platelet-rich plasma (n = 4). PC were prepared by centrifugation with resuspension in 15% plasma and 85% synthetic media and stored overnight at 22°C. The final titer on the following day was less than IOs CFU/mL in each PC. After overnight storage, these PC were treated with 8-MOP (24.3 pg/mL) and 3 J/cm2 UVA. At each bacterial concentration, complete inactivation was achieved.
Platelet quality after treatment with 8-MOP and UVA. The mean leukocyte concentration in 63 freshly prepared units used for inactivation studies and assessment of platelet quality was 3.9 X 109/L 2 2.8 X 109/L (SD), with a range of 0.9 to 12.0 X lo9& and the mean platelet concentration was 1,246 X 109/L 2 376 X 109L (SD), with a range of 612 to 2,384 X 109/L. The platelet count in the subset of PC used for platelet studies was similar to that of the entire PC set (Fig 6) .
To determine the quality of standard PC after treatment For personal use only. on August 30, 2017. by guest www.bloodjournal.org From was a decline in pH units for PC treated with 1 to 4 J/crnL UVA compared with control PC suspended in plasma ( P < .OS), but no significant difference ( P > .05) compared with PC suspended in synthetic medium without UVA treatment. At all UVA doses, day S pH remained greater than 6.6. Platelet injury was evidenced by an increase in platelet GMP-140 expression and a decrease in platelet aggregation, secretable ATP levels, and morphology scores. The decreases in aggregation and ATP secretion were only significant ( P < .OS) with 4 J/cm2, and GMP-l40 expression, although gradually increasing with UVA dose, did not achieve a statistically significant difference ( P > .OS) at any UVA dose. These results suggest that, under reduced plasma concentration, platelets were exposed to more UVA light, resulting in more UVA-related damage. However, comparing these data with the paired untreated standard PC, which also deteriorated because of normal storage lesions, 3 J/cm2 of UVA illumination in Sterilite 3.0 produced minimal adverse effects on platelet function. PC suspended in plasma were seeded with 1O'to lo7 CFUlmL of the following gram-negative bacteria: S choleraesuis (S chol), E cloacae (E cloa), S marcescens (S mar), Kpneumoniae (K pneu), and Paeruginosa (P aer). PCD inactivation was performed using 5 pg/mL &MOP at varying UVA dose (abcissa) ranging from 1.25 to 5.0 J/cm2. The loglo reduction of viable bacteria is expressed on the ordinate. ter was measured daily over a 5-day storage period (Fig 6) . For untreated control PC, there was a slow deterioration of platelet quality with storage time. The pH and the extent of platelet aggregation in response to collagen and ADP decreased minimally, whereas secretable ATP content decreased more significantly. There was a moderate increase in platelet activation as evidenced by increased GMP-l40 expression. PC treated with 5 J/cm2 of UVA and 5 pg/mL 8-MOP demonstrated the following significant differences when compared with standard control PC. The pH of PCDtreated PC was significantly lower than that of the untreated controls only on day S (.025 < P < .05), but remained greater than pH 6.8. On days 3 and 4 after collection and PCD treatment, aggregation response was significantly less than that of the control PC (.025 < P < .05), but the difference was not significant on day S ( P > .05). On all days, GMP-l40 expression, platelet count, and secretable ATP content were equivalent for controls and PCD-treated PC.
Because inactivation of resistant gram-negative bacteria was improved when platelets were resuspended in synthetic media with reduced plasma protein (15%) containing higher concentrations of 8-MOP (23.4 pg/mL), the quality of platelets resuspended in this synthetic medium was examined (Fig 7) . The quality of PC (n = 5) suspended in Sterilite 3.0 before and immediately after PCD on day 1 was similar to those of the untreated standard PC in 100% plasma. The quality of 5-day-old PC suspended in synthetic medium and treated with 23.4 pg 8-MOP and 1 to 4 Jlcm' UVA was compared with standard control PC in plasma stored for 5 days after collection. After 5 days of storage after PCD, platelet quality decreased proportionally to UVA dose. There For tured. Survey of bacterial cultures from single donor apheresis platelet concentrates demonstrated rates of contamination ranging from 0% to 4.9%.' The results of these studies are widely variable, and suggest that some of the variability may be caused by the volume of platelet concentrate cultured, ranging from one drop7 to l Buchholz et a19 noted that selection of culture media, temperature of culture, and volume of platelet concentrate cultured may account for the low frequency of contamination observed in the early s t~d i e s .~~.~" Many investigators have consistently observed that the level of bacterial contamination is low, in the range of 10' to lo3 CFU/mL of platelet concentrate. In addition, the time after processing at which platelet concentrates are tested for bacterial contamination may have a significant effect on the frequency of positive cultures. For example, Amow et a128 reported that the rate of positive cultures from platelet concentrates was higher (13%) in concentrates stored more than 3 days compared with concentrates stored less than 3 days (4%). Analysis of all data from the Goldman and Blajchman review,' without selection for culture technique, yields a frequency of bacterial contamination among 10,396 random donor units of 2.85%, and 1.07% from 3,346 single donor apheresis units. The most common source of bacterial contamination appears to be gram-positive microbial flora associated with skin that cannot be completely eliminated by surface decontamination technique^.^' Other sources of contamination have been shown to come from occult bacteremia that did not cause clinically significant illness detected on routine donor s~reening."~'~ Based on this survey of the literature, we studied the inactivation of clinically significant bacterial pathogens associated with platelet transfusion related sepsis using strains obtained from documented clinical isolates.
PCD treatment was efficacious in inactivating more than lo5 CFU/mL of E coli, S aureus, S epidermidis, Y enterocolitica, L monocytogenes, S pyogenes, and C minutissimum in plasma PC containing 5 pglmL 8-MOP. When PC were suspended in 15% plasma with 85% synthetic medium containing 23.4 pg/mL %MOP, more than lo' CFU/mL of the gram-negative bacteria (S choleraesuis, E cloacae, S marcescens, and K pnemoniae) resistant to inactivation in 100% plasma were inactivated. In addition, use of synthetic medium permitted inactivation of lo4.' CFU/mL of P aeruginosa, the most resistant pathogen in plasma PC. High concentrations of all gram-positive bacteria were rapidly inactivated in synthetic medium.
Bacterial inactivation experiments were performed using a large number (n = 43) of PC prepared under routine blood bank conditions from different donors containing widely variable leukocyte and platelet counts. We did not observe any correlation between inactivation efficiency and either of these parameters. Based on prior studies that indicated that the initial concentration of bacteria in contaminated PC ranged from 10' to lo3 CFU/mL, we sought to develop an inactivation method that would permit at least a 10-fold margin of safety. To further examine the effect of bacteria concentration, a series of experiments were performed using low concentrations (10' to lo4 CFU/mL) of the most PCDresistant organism (P aeruginosa). These experiments confirmed that reduced plasma protein levels and increased free 8-MOP concentrations were required to inactivate, consistently and completely, low concentrations of this pathogen in human PC. With respect to PCD-resistant bacteria, at no time did we observe enhanced inactivation efficiency from selected donors that would have been explained by the presence of preformed antibody. The highly resistant gram-negative bacteria could only be consistently inactivated using increased 8-MOP levels with reduced plasma concentrations (condition C) to increase the free 8-MOP concentration. A separate series of experiments with these PCD-resistant pathogens were conducted using fresh (24-hour-old) PC to insure that aged PC did not inhibit nor enhance inactivation efficiency. Using fresh PC, no significant differences in inactivation efficiency were observed compared with outdated PC.
Viable leukocytes in blood products may phagocytose contaminating bacteria within 24 hours of phlebotomy, thus preventing pr~liferation.~' However, the properties of different bacterial species may vary widely in this respect, and some strains are resistant to phagocytosis. The present study was designed to address the safety margin of the PCD technique and to demonstrate that, in the absence of functioning leukocytes or preformed antibody, at least lo4 CFU/mL of pathogenic bacteria is inactivated by the PCD method.
We are presently unaware of any other studies that have shown inactivation of such a phylogenetically diverse group of bacteria, with a broad array of pathogenic mechanisms involved in human disease, with the simultaneous preserva- tion of platelet function. Bacteria chosen for these studies included neurovimlent E coli possessing polysialic acid (Kl) capsules involved in neonatal meningitis, clonally restricted invasive group A streptococci causing toxic shock syndrome-like disease and possessing M1 antigen,33 serogrouprestricted enteropathogenic Y enterocoliticu possessing the virulence plasmid and invasion loci, and invasive S choleruesuis. By using such a group of defined bacteria based on molecular, serologic, and pathogenic analysis, we provided a rigorous challenge to 8-MOP-mediated bacterial inactivation. The PCD treatment did not induce additional injury to platelets other than the storage lesion observed with standard PC. Granna and Kao34 have shown that mouse platelets treated with 8-MOP and UVA exhibit normal posttransfusion recovery, and we have recently observed that murine platelets treated with our bacterial PCD conditions exhibit normal posttransfusion recovery, half-life, and mean life-span (data not shown). Other decontamination systems using other psor a l e n~~~. '~ or photosensitizers have not shown bacterial inactivation with preservation of blood cell f u n~t i o n .~"~~ Photochemical bacterial inactivation offers several potential improvements for platelet concentrate processing. Using this methodology, with synthetic media, additional donor plasma can be salvaged and platelet function may be better preserved than with plasma as the suspension medium.40 In 1986, the time for storage of PC was reduced from 7 to 5 days because of concerns about bacterial contamination.' However, since that time, investigation using synthetic media for improved preservation of platelet function during prolonged storage has evolved, and there is potential for prolonging platelet storage provided that bacterial growth can be pre~ented.~' Bacterial decontamination in combination with sterile docking techniques might also allow more efficient pooling and storage of PC in a closed, sterile system before transfusion.
The present technique results in the transfusion of 8-MOP along with the platelet concentrate. Using an 8-MOP concentration of 25 pg/mL, a 6-U random donor pool will contain 7.5 mg of %MOP, approximately 20% of the oral 8-MOP dose used for psoralen UVA (PUVA) treatment of psoriakinetics of oral &MOP, we estimate that posttransfusion peak plasma levels will be less than the peak plasma levels For personal use only. on August 30, 2017. by guest www.bloodjournal.org From
